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Effect of Oxygen Free Radicals on the Rat Pancreas in vivo 
KorcHIRO TAMURA, TADAO MANABE and TAKAYOSHI TOBE 
The 1st Depertment of Surgery, Faculty of Medicine, Kyoto University 
Many reports concerning the involvement of active oxygen free radicals in the pathogenesis and pro-
gression of acute pancreatitis have been published. In this study, the direct toxic effect of active oxygen 
free radicals on the rat pancreas was evaluated in vivo. Superoxide anions, generated via the xanthine/xan-
thine oxidase (X/XO) system, and hydrogen peroxide (H202) were used. After continuous arterial injec-
tion of X/XO into the celiac a口eryhemorrhage and extensive edema developed. However, additional 
continuous in ection of superoxide dismt出 se(SOD) into the external j時 ularvein completely suppressed 
the hemorrhage and relieved the edema. When hydrogen peroxide (100 μM/Kg/hour) was injected con-
tinuously through the celiac artery maked hemorrhage and edema were recognized in the pancreas, both of 
which were suppressed by continuous injection of catalase (10 mg/Kg/hour) or gabexate mesilate (10 
mg/Kg/hour) into the external jugular vein目 Theamylase and lipase levels in the intraperitoneal fluid 
rose to more than 10 times the preoperative values 5 hours after drug administration. These levels were 
lowered to 2 times the preoperative values by the continuous venous 1吋ectionof SOD or catalase (which 
are specific scavengers of superoxide anions or hydrogen peroxide, respectively) or by gabexate mesilate. 
On the other hand, serum amylase and lipase levels remained almost constant throughout the entire experi-
ment. Thus, the administration of active oxygen free radicals caused acute pancreatitis, which was sup-
pressed by the systemic administration of specific scavengers for each free radical. Active oxygen free 




虚血1l,Choline-deficient ethionine-enriched (CDE) 文はし、ずれも，フリーラジカルを直接とらえたのでは
meaJ2l，脱血ショック 3), Caerulein投与叫などによっ なく，急性解炎モデルにフリーラジカル生成反応阻害
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により組織血流の低下を導くと元に， Leukotriene B4 
を介し，白血球活性化問，ライソゾーム酵素遊離問を
促進し，醇細胞障害をひきおこすと考えられる．本研




















I群（N=6, コントロー ノレ群） ：生理食塩水を， CA,
CVより，各々 ， 45111/min, 15 111/minで注入した．
E群（N=6):CAより xanthine(X, 10 3M in seline), 
生理食塩水を，各々 30/1νmin, 15 111/minで，又CV
より，生理食塩水を 15111/minにて注入した．
阻群（N= 6) : Xanthine (X）及び Xanthine oxidase 
(XO, 1 U/ml in seline）を各々 ，5]1］の注射器に用意し，
上記に述べた如く， CAに注入される直前で混じる




3600 U/ml seline）を 15111/min にて注入した．
V群（N=8):CAより過酸化水素（H202,10011M）を
45111/min, CVよりは生理食塩水を注入した





















出欠の程度を4段階評価（0' 1 ' 2 ' 3ポイント）
で数量化したついで，一定部位を採取し， HE染色
による病理組織標本を作成し次の5項目について， 4

























X.XO H202 H202 H202 
-SOD (n = 8）ーCAT -GM 
(n=8) (n=10)(n=6) 
Pancreatic dry to wet weight ratio 5 hours after infusion of free radical related substrates. 
Data are shown as me阻土SEM. ヤ＜0.05compared to control，料p<0.01compared to control. 
are as in Table 1. 
x.xo 







Macroscopic examination of pancreas in rats 








Control: saline (45 μI/min); X：’ xanthine (30 μI/min); 
XO：・ xanthincoxidase (15 μI/min); SOD: superoxide 
d凶 nutase(15 μI/min); H202: hydrogen peroxide (45 
μI/min); CAT：’ catalase (15 μI/min); GM: gabexate 
mesilate (15 μI/min）ー
Saline, X, XO and H202 were infused into the celiac 
artery, and SOD, CAT and GM were infused into an 
external jugular vein目
Data are expressed as mean±SEM. *p<0.01 com-
pared to control. 料 p<0.001compared to control. 
オノギ，日本）を用いたフ．ルースターチ法にて，リバー




































Fig. 2 Histological findings of pancreas 5 hours after infusion of free radical related substrates (Hematoxylin-eosin; 









認めた SOD，カタ ラ ゼー， メシノレ酸ガベキサート
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Changes of serum amylase and lipase levels after infusion of free radical related substrates. 










値の10.3倍， 13.8倍となり， H202 注入群でも各4
11.1倍， 17.3倍と著明に増加した－ SOD を注入した
を投与した群では，浮腫は軽度認めるものの，他の所
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Fig. 4 Amylase and lipase levels in peritoneal fluid 5 hours after infusion of free radical related substrates. 
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